tissue and clefts. The connective tissues tend to break up and interrupt the muscle bundles giving the impression of inefficiency in muscular contraction of the tumour as a whole, while the clefts are lined with endothelium covering sparse elastic tissue which is similar to the structure of the normal endocardium. The individual muscle fibres appear to be mature and there is no suggestion of malignancy; they vary considerably in thickness, but in any particular bundle the fibres are of the same thickness and show sufficient nuclei to indicate that the fibres have been cut centrally and that the appearance of variation in thickness is not due to a chance tangential section. A considerable amount of fibrosis is seen.
The familial incidence of the condition in 16 cases was recognized by the death of a girl of 21 and her brother of 16 within six months of each other and subsequently the death of a girl of 21 and of her brother aged 31 years, twelve years later.
While this remains a rare condition 16 cases have been seen by the author in fourteen years; Braunwald et al. (1962) In advocating surgical treatment for any condition it is essential to be able to justify the operative procedure. It is necessary to have either incapacitating symptoms or a fatal prognosis and it is equally necessary to be able to demonstrate some facet of the lesion which is capable of treatment by surgical means.
In the case of obstructive cardiomyopathy, Dr Teare has demonstrated the lethal nature of the condition. Professor Goodwin has shown that in approximately one-third of his patients there is obstruction within the ventricle to the forward flow of blood with the production of a pressure gradient. Professor Steiner has demonstrated, by means of angiocardiograms, a localized narrowing of left ventricular cavity occurring fairly constantly 2 to 3 cm below the aortic valve. It appears that surgery might have a part to play in this condition.
Our first attempt to deal with this lesion by surgical means was, as is so often the case, rather unpremeditated. At the time we were aware of Brock's description of functional aortic stenosis (Brock 1957 ) although we were not quite certain what mechanism was involved in its production.
Case 1 (Table 1) A man in his middle 30s presented with angina and syncope and signs suggesting aortic stenosis. A pressure gradient between the ventricle and aorta of 60 mmHg was demonstrated, but it was noted that the peripheral pulses were all normal and the classical slow-rising anacrotic pulse was absent.
At operation a normal aortic valve was demonstrated, but inspection of the ventricle through the valve revealed a large muscular band or bar obstructing the ventricular cavity about 2 *5cm below the valve. Part of this band was excised in the hope that the obstruction might be relieved, but there was little change observed in the gradient between the left ventricular cavity and the aorta.
His post-operative course was uneventful and since that date he has led a normal active life free from angina and syncope.
We have since become more familiar with the condition now known as obstructive cardiomyopathy, but this early experience has encouraged us to consider certain other patients for surgical treatment.
Eleven additional patients, making 12 in all, have been treated surgically, representing nearly a third of the patients who have been investigated by Professor Goodwin and his colleagues. Among these 12 patients there were 3 deaths; the main symptoms were syncope in 7, angina in 7 and dyspncea in 9 patients; the results were excellent in 2 patients, much improved in 3, improved in 2, and unchanged in one patient; it is too soon yet to assess the result in the remaining patient.
Indications for surgery have been as follows: (1) The presence of symptoms severe enough to inconvenience the patient. (2) The demonstration of obstruction to the outflow of the left ventricle.
Surgical Technique
All patients were operated on using cardiopulmonary by-pass with hypothermic coronary perfusion. The aorta is opened with an oblique incision and the interior of the ventricle is Section ofRadiology exposed using a modified nasal speculum. Obstructing muscle masses are grasped with Stile's tonsil-holding forceps and portions excised with a long-handled knife or scissors. All the patients in the series have been operated on through the aorta and in all an attempt has been made to excise specific portions of muscle. Kirklin & EUlis (1961) , however, recommended the use of a small incision in the left ventricle in addition to the aortic incision and finds that the two avenues enable him to resect more accurately, but we have not found this necessary. Morrow & Brockenbrough (1961) recommended long incisions through the muscle of the septum designed to disrupt any sphincteric action that this might have. PA~~~~~~~~~~~~~~~~~~~c usp. The dangerous areas all lie in the immediate vicinity of the aortic valve whereas the muscular obstruction is deeper. The safest area lies anteriorly in relation to the right coronary cusp.
Mechanism of ReliefFollowing Surgery
Three possible factors may be responsible, either alone or in combination, for improvement after surgery: (1) The actual removal of obstructing muscle.
(2) The disruption of the sphincter-like muscular mass within the ventricle as suggested by Morrow. (3) Production of left bundle branch block with an associated effect on left ventricular contraction. The only patient in our series who had no relief from the operation was the only one in whom left bundle branch block was not produced (Case 2, Table 1) . 
Surgical Results

Surgical Anatomy
The surgeon must appreciate that the territory immediately below the aortic valve bristles with danger (Fig 1) . Below the left coronary cusp lies the aortic leaflet of the mitral valve. The bundle of His and the membranous ventricular septum lie in relation to the commissure between the right coronary and the noncoronary cusp, whilst the right atrium is in direct relationship with the ventricular septum just below the noncoronary gradients in many of these patients has been their variability from time to time, so gradients either at catheter or in the operating room should be interpreted with caution. The only child in the series was Case 2. We found access through the child's aorta very limited and it was not possible to carry out any effective excision of muscle. This child obtained no relief from the operation and is the one already mentioned in whom left bundle branch block was not produced.
Three of the patients have died; one was related to surgical hxmorrhage from a flimsy aorta and the other two were both related to the production of heart block.
Follow-up
Of the survivors the striking feature has been the relief of symptoms. In one or two patients severely restricted with angina there has been complete relief. Many of the patients have returned to normal and full activities. Other patients have had less dramatic clinical response, but all have derived some benefit.
A number of patients have been further investigated with catheterization and angiography (Table 2 ). In a few patients there has been a satisfactory fall in gradient to a low level; in one patient the gradient is unchanged, whilst in Case 6 pre-operative gradients had not been measured. An encouraging feature of the angiographic survey has been a reduction in the degree of mitral incompetence in three of the four patients who had pre-operative angiocardiograms for comparison. This may play an important part in the clinical improvement.
In conclusion, surgical treatment has a definite part to play in certain selected patients with obstructive cardiomyopathy and can be carried out without excessive risk. We believe that the patient should have symptoms and that some degree of obstruction to the flow of blood from the left ventricle should be demonstrated before surgery is undertaken. Relief of symptoms has been a constant feature and in some patients reinvestigated there has been a good fall in gradient and reduction in the amount of mitral incompetence.
